NASA V&V Workshop 2012

A DATA OBJECT MODEL

FOR IV&V ANALYSIS




Developing a Data Object Model

Data Object Model — An
Implementation of the Data and
Information Viewpoint (DIV) in DoDAF

In support of the integrated analysis
techniques being developed for the
Mars Science Laboratory (MSL) IV&V

project
What we did on MSL
What we could have done better

Where we can take it




The Development Architecture

Capture essential information from the
Integrated analysis

Maintain data in a central repository

Support multiple user interfaces (N-tier
Development)

Business Logic Java

Data




The Data Layer (SQL Server
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Capture the essential information
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“Hidden” data,
such as status of the
analysis, is not on
the spreadsheet?
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ivDescription
iuCorrect
iuComplete
ivMaintainable

Long Integer NN (PFK)

Implementati

tationlssu
tior
Implemnentatien!0 is done by

Tong nteger NN (FFK)

Long Integer NN (PK)

Tong nteger NN (PFE)

NN (PFI)

TdAnalyst
= AnalystiDLong nteger NN (PFK) anaFirsthame
. Text(50) NN (PFK) analastName

! anaActive

/
does analysis

*“It depends on the
business rules”

*Rules may affect any or all
of the layers.

*Which rules define data?
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& SourceDocument

sdMame
sdMissionCocID
sdType
sdReleaceDate
sdReceivedDate
sdFarmat
sdIMap
sdMissionLevel
sdhotes
sdWersion

s IVAnalyst

.. idRequirement
ool AnalystID
ivaDateStarted
ivaDateCompleted
ivaComment

. SourceDocumentID [

g Analyst
|E,\—n- . AnalystID
anLastMame
anFirsthame
anFhonehumber
anEmail
andctive
anhMotes

|Referenced objects x|

. idRequirement
RQMTID
ROMTText
ROMTFAdID
RQMTvalidated
RQMTComments
ROMTSourcell
RQMTINScope
ROQMTwasUpdated

g ImplementationYerification

.4 idRequirement
ivRelease
ivStatus
ivModule
ivCarreck
iwComplete
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ivTested
ivDescription
ivQuestionl
ivQuestion2
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iwvIssue
ivTIMMNumber
ivPeerReview
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ivDateCompleted
ivBuild
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&1 Issue

4 Issueld
IsuSeverity
IsuDescroption
IsuSubject
IsuState
IsuCreationDate
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/ FddTitle
fddDocumentID
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fddComment
FddTrackingID
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(Em | g idStatus
statusiMame
statusDescription
|Referenced objects x|

g Module
idModule

modAbbreviation
modReleaceDate
modCamment

|Referenced objects |

&=y BuildID
Build™um
BuildDate
Buildnotes
|Referenced objects |




The SemanticAnalysis Object

The Business Logic Layer

XTI A lesson learned:

idRequirement - int

RamtNum ; string *The object is

RomiText ; string

Eddld - It one of several
FddTitle : siring anaIySiS ObjeCtS

SourcelD - int
InScope ; bool
5 SourceDocument Wasllpdated : boal
_SourceDocumentld . ens ol Analystld ° An abstract

AnalystFirst @ string )
AnalystLast : string Ana|yS|S class
ivStatus ; int

SpGetSA statusMame ! string ShOUld have

ivivlodule @ int

!'rw.-dr'»larrus.!.st(ing been designed

& Implementationverification = .
| R ivRelea:

. _ builr L slring
= f wBuild - int
“ﬂ:ﬁ:ﬂ:ﬁ"ﬁt ' : | — A set of iwﬂ;rrem‘: aol *The class should

2 idRequirement

stored ivComplete - bool have been

iviviaintainable ; bool

ivTested : boo
procedures  pksakiad decomposed and
2 R a 1 (=Y R E0Y - ObiectiveEvidence : string -
2 tien to ﬁn:;ilt;i'ndilng;:J;trisrl'uglm common items

facilitate PeerReview : string such as Analyst

ivlssue ; bool

object WTIMNNumber * strine
: |E‘f'r‘LUI'ildaaltJﬁ_'rli;I :EEJatsr ? or FDD should be

construction &= () bool independent
getSqlUpdate() * string classes

initizlizeChanged;) N
setChanges() NA
boolTolnt(in b : bool) : int s

petSqlDate() : string
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- The SemanticAnalysis Object

SemanticAnalysis The User Interface Layer
idRequirement - int
Fomifdum ; string

RamiText: sting MSL Analysis Tracking Tool
sk

FddTitle : sfring
SourcelD - int

The class has o ' Altiasl
Analystld : int Analysis

AnalystFirst str!ng bee n A I .
Analysilast : sting implemented in nafysis

tatusName : str  Information
o SN both Java, for a

modhame : Sing client for analysts,
and Visual Basic |

i _ for Applications,

ivComplete - bool e i

iviaintainable : bool .
\Maintainable for an Access Requirement =

FEwM0B-302

ObjectiveEvidence - sfring e
AnalystFindings : string Mmanage the i e
FPeerReview : siring [

ivlssue : bool database
IWTIMMMumber @ string
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What an IV&V Domain Model
Might Looks Like

«enumeration:
i AssessmentTraceTypes

iy AssessmentTrace~
-

aroles -

< 1550E

<5 RISK

== ANALYSIS

=+ OBSERVATION
<= COMPOMENT

«enumeration:
== ArtifactTraceTypes

#traceType: AssessmentTraceTypes
& parentAssessmant :Assessment
# childissessment: Assessment

«things
%}’ Assessment

. <roles
i hssg:smentnrtifactTrace

<5 PARENT_CHILD

<) PEER,_PEER.

=2 ALTERMATE_ID_MKS

=2 IPL_VERIFICATION_ACTIVITY
<2 IPL_VMERIFICATION_GROUP
<2 IPL_VERIFICATION_EVENT

# traceTypeifssessment TraceTypes
- assessment:Assessment

«enumerakion:
i AssessmentType

<= COMPONENT
<2 BMALYSIS

<2 RISK

< OBSERVATION

= 1SSUE

<= MODULE

= REQUIREMENT_ASSESSMENT
2 DESIGN_ASSESSMENT

== MODLLE_ASSESSMENT

== MONITOR_MINING

2 CODE_ASSESSMENT

Used by the SMAP team

# assessmentIdiey:String

& name: String

& description: String

# state:fssessmentState

4 tracking: Tracking

& artifactStakus:artifactStatus
& type: AssessmentType

4 created: Audit

& modified: Audit

 artifack:Artifact
= =

«things
y* Artifact

& referenceldkey: String
& name:String

& description:String

& stateinrtifactState

& number:String

& type:Artifact Types

& created:Audit

% sorkArkifacts: Collection
% alternatelD:String

arales
. " ArtifactTrace
e

& traceType:ArtifactTraceTypes
& parentArtifact: Artifact
-4 childarkifack: Artifact

& wersion: Audic
=

#EnuUrmerakion:
#= ArtifactTypes

== DOCUMENT
=% SECTION

= PARAGRAPH
= REQUIREMENT
= DESIGHM

= MODULE

=5 MOMITOR

= SEMSOR,

= CODE
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Benefits of a Domain Model

Supports a common definition of the
V&V analysis data architecture.
Provides building blocks for evidence
pased IV&V analysis.

Encourages creation and reuse of
analysis support utilities across
technologies

Leverages current IV&V technology
iInvestments




Resources

DoD Architecture Framework Ver. 2.02
Data and Information Viewpoint

( )
NASA, Office of the Chief Information

Officer: Enterprise Portfolio Management
( )

The Java Tutorials: Object-Oriented

Programming Concepts
(

U.S Department of Defense, Chief
Information Officer: Data Strategy
Community of Interest

(
)




